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Abstract 
The onset of financial crises in US and European Union system has its lingering impact on the economies of ‘Emerging Asia’. 
This paper uses gravity model framework to capture the impact of global financial crisis on the trade potentials of Asian 
economies namely China, Malaysia, Singapore, Indonesia, Philippines and South Korea with India in the post crisis era. The 
selected Asian economies have been defined by IMF as Emerging Asia which justifies their inclusion as a group despite 
heterogeneity in their growth patterns. The present study covers the period from 1985 to 2010 and deals with the annual data for 
bilateral trade flows and economic sizes of the countries taken in pairs. The gravity model equation is constructed on the basis of 
the mentioned variables and further estimated within panel structure considering the presence of panel co-integration. The 
bilateral trade potentials of the selected Asian economies are computed empirically to examine their expansion and contraction 
patterns of their trade participation with India in the post crisis era. This study points out serious concerns relating to 
protectionism, transport cost and liberalization policy. Among the economies in Emerging Asia, China and Philippines have 
reflected expansion in trade potentials amidst the financial crises as far as its participation in global trade with India is concerned. 
This calls for India to adopt a selective and cautious approach in choosing trade partners within Emerging Asia.    
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1. Introduction 
Financial crises have been one of the remarkable and consistent features in economic landscape from time to 
time. As Reinhart and Rogoff (2008, 2009) documented that since the mid-1970s, both debt and banking crises have 
been relatively frequent, continuing a pattern that extends back to at least the start of the 19th century. The effects of 
financial crises have been studied extensively. Cerra and Saxena (2008) and IMF (2009), for example, found out that 
financial crises are associated with large and persistent declines in output. Kaminsky and Reinhart (1999) observed 
that problems in the banking sector are typically followed by a currency crisis. Reinhart and Rogoff (2009) noted 
that financial crises are followed by deep and prolonged asset market collapses, large declines in output and 
employment, and rising levels of government debt. 
However the impact of crisis on the trade potentials of a country needs to be explored. Understanding the 
behavior of trade is crucial as it is an important channel through which crises can affect economic welfare and 
growth. Moreover, looking at the experience of the past can help us understand how trade might evolve for 
economies that recently went through such crises. 
The emerging Asian economies have been liberalizing their financial sectors by opening up to foreign 
competition. The pros and cons of opening up require the stable and competitive exchange rate in market oriented 
economy. Since 1970s the East Asian economies experienced a sudden withdrawal of cross border capital flows that 
plunged the entire region into severe financial crisis. The entire region underwent a series of restructuring and 
institutional reforms. IMF has recently defined the countries namely India, China, Malaysia, Singapore, Indonesia, 
Philippines and South Korea as ‘Emerging Asia’.  
Over the last decade India being one of these emerging Asian economies has been liberalizing their capital 
accounts contributing to a surge in private capital inflows. The origin of India’s current prosperity was not known 
until July 1991, when a crisis forced the Government to take the path of economic liberalization. It stemmed from 
large fiscal deficits in 1980s that culminated in an external payment crisis in 1991. The balance of payment crisis in 
1991 pushed the country to near-bankruptcy. India responded to the crisis by initiating far-reaching policy reforms 
under a New Economic Policy (NEP), primarily to reduce excessive government controls, liberalize trade, allow 
foreign investment, encourage private sector business, and gradually embrace globalization.   
The New Economic Policy unleashed India’s latent economic potential. India remarkably transformed itself from 
a slow-growing economy to one of the fastest growing economies in the world. The trade liberalization initiated in 
India in the aftermath of July 1991 has undoubtedly led to a perceptible change in the performance of the external 
sector. As a result, India’s share in world exports of goods and services increased from about 1 per cent in 1990 to 
about 4 per cent in 2007. The rapid growth of India’s trade, especially in the past decade and a half, represents both 
a structural change in gross domestic product (GDP) and a marked shift in export orientation.  
India is now facing another crisis, which, unlike 1991, has its origin abroad. The onset of the crisis in US and 
Western Europe was the result of initial sub-prime mortgage crisis and the resulting downturn in US in 2006-07. 
Asia witnessed the economic crisis following the sub-prime mortgage crisis in the United States. The sub-prime 
mortgage market crisis, which originated in U.S. in summer 2007, had a devastating effect on the U.S. and European 
Union financial system due to the bursting of housing bubble, bankruptcies and credit crisis. At the fundamental 
level, the crisis could be ascribed to the persistence of large global imbalances. The crisis is the outcome of long 
periods of excessively loose monetary policy in the major advanced economies during the early part of this decade 
(Mohan, 2009).  
The crisis was an outbreak of gross financial irregularities, excessive risk taking, large global imbalance, and 
loose monetary policies in the U.S among others. The excess savings in Asia was termed as one of the major causes 
for the crisis due to the flow of savings into advanced economies at a lower interest rate which spurted the tendency 
to overspend. The final crisis has led to a major global recession which has been coursed through three major 
channels, namely, export collapse, reversal of capital flows, and the weakening of market confidence. Experts are 
referring to this as the first global recession in the new era of globalization. 
The consequences of the crisis are manifold. Asian economies being highly trade-dependant have suffered 
immensely in terms of declining growth in exports and imports. An anti-globalization sentiment has been rising 
whereas questions have been raised about the future of the export-led Asian growth model. Trade patterns and 
production structures in Asian countries built over decades in order to export to advanced economies have been 
affected by the crisis. Although the magnitude of the impact on India is still low, it could potentially weaken the 
economy through trade channels if not tackled properly, at a time when India is much more globalized than in the 
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early 1990s (Acharya, 2009; Rakshit, 2009). Being in the midst of the global crisis India too is facing deceleration in 
growth.  
In this backdrop, estimating India’s global trade potential in terms of emerging patterns is therefore very topical 
in the context of the ongoing crisis. This study looks for a long run relationship between the variables due to the 
time series properties of the data. In order to estimate the relationship regarding the global trade potential for India, 
this paper uses an augmented gravity model equation for analyzing the impact. In this paper the trade potentials of 
India and its trading partners namely the economies under ‘Emerging Asia’- China, Malaysia, Singapore, Indonesia, 
Philippines and South Korea have been analyzed for the period 1995-2009. The policy implications will therefore 
highlight the need to anticipate relevant structural changes due to the effect of the ongoing crisis in the medium to 
long term time horizon and consequently facilitate in framing appropriate strategies in the days to come.   
The remainder of the paper has been designed as follows. Section II presents the review of existing literatures 
pertaining to this field. The theoretical framework of augmented gravity model has been discussed in Section III. 
Section IV reflects the database and methodology used in the study. Empirical findings of the study have been 
presented in Section V and finally Section VI concludes the study.   
 
2. Review of Literature 
 
Most of the literatures on crises have focused on the impact on trade from a historical perspective. Freund (2009) 
found out that the decline in world trade following four previous global downturns was almost five times bigger than 
the corresponding decline in world GDP, and that while world trade growth resumes quickly following a global 
downturn, it takes more than three years for pre-downturn levels of trade openness to be reached. The recent global 
downturn does, in fact, provide some suggestive evidence that trade dynamics may be different for countries that 
suffered a financial crisis. Laeven and Valencia (2010) pointed out in his study that the crisis had systematic impact 
on recovery process. 
The empirical approach adopted in this paper applied the gravity model of trade to investigate the effects of 
various types of shocks on trade potentials. Among the studies using the gravity framework, a high percentage 
shares the research work of predicting trade potentials. Rahman (2003) has estimated trade potential for Bangladesh 
using panel data approach with economic factors like openness, exchange rates etc rather than natural factors. 
Christie (2002) estimates trade potential for Southeast Europe using ordinary least square estimation on cross 
section data from 1996- 99. Kalbasi (2001) has analyzed the volume and direction of trade for Iran in a 76 country 
sample. The group of countries has been divided into developing and industrial countries and trade flows have been 
examined to determine the impact, if any, of the stage of development on bilateral trade. 
Several studies have analyzed the trade enhancing impact of preferential trading arrangements. These studies 
predict the additional bilateral trade that would be a consequence of the economic integration of a set of economies. 
Both the cross section and panel data approach has been used by these studies. The cross-section as also the panel 
data approach is mainly static and refers to a long run relationship. Frankel (1997) has used the gravity model to 
investigate a host of issues like the estimates of trading blocs, role of currency links etc using cross-section and 
panel data. Frankel and Wei (1993) have examined bilateral trade patterns throughout the world and analyzed the 
impact of currency blocks and exchange rate stability on trade. Glick and Taylor (2010) and Martin, Mayer, and 
Thoenig (2008) used the gravity model to estimate the effects of  war on bilateral trade and observed  very large and 
persistent trade losses between belligerents following war, while Qureshi (2009) examined the impact of war on 
trade of neighboring countries. Similarly, Blomberg and Hess (2006) estimate the contemporaneous effect of 
different forms of violence (terrorism, revolutions, interethnic fighting, and external wars) on trade, and find the 
tariff-equivalent cost of violence to be between 7 and 17 percent.  
Two other studies have used the gravity framework to analyze post-crisis trade dynamics. Ma and Cheng (2003) 
use a smaller sample of 52 countries over the period 1981- 1998, and focused on short-term effects up to two years 
after a crisis. They pointed out that banking crises have a negative impact on imports and a positive effect on exports 
in the short run. Berman and Martin (2010) formulated a bilateral gravity framework to investigate the effects of 
financial crises on trade. Their focus, however, was on the effect of financial crises on the exports of trading 
partners, and specifically on the vulnerability of Sub-Saharan African economies to financial crises in advanced 
economies. They found out that a financial crisis in a trading partner has a moderate but long-lasting effect on 
exports, and that the effect is larger for African exporters.  
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While the gravity model has been increasingly used in international trade to estimate trade potential, only Batra 
(2004) was found to have used the gravity model to estimate India’s trade potential. However, the gravity model was 
also used in some recent studies to estimate South Asia’s trade potential. 
Summing up the message this paper utilizes basic gravity model equation to estimate an augmented gravity 
model equation to analyze the trade potential for India with its trading partners.  
 
3.  Theoretical Framework 
 
While the core gravity equation has been used for empirical analysis since the econometric studies of trade by 
Tinbergen (1962) and Poyhonen (1963), the theoretical foundations to the model are of recent origin. The most 
classic and early application of the model to international trade was perhaps by Linnemann (1966). Trade theorists 
have found the model to be consistent with theories of trade based upon models of imperfect competition and with 
the Hecksher – Ohlin model. Frankel (1997) credits Helpman and Krugman (1985) for the standard gravity model. 
The approach in this paper estimates the trade potential between India and its partner countries in the post-crisis era. 
This is done on the basis of an augmented gravity model which explains that bilateral trade is proportional to the 
product of economic sizes of country pairs and inversely related to the distance between them. The basic gravity 
model has therefore taken the following shape:  
Ln ( Tij) =  a +b ln(Yi Yj) + c ln ( Dij) 
Augmenting the basic  
Ln ( Tij) =  a +b ln(Yi Yj) + c ln ( Dij) +  eij  
where Tij is bilateral total trade flow gravity model equation (1), controlling for dummy variables that influence the 
trade flows, we get (export plus import, taken in US dollars at current prices) between countries i and j, Yi and Yj 
represent the economic size of countries i and j, Yi and Yj represent the economic size of countries i and j (here 
represented by countries’ GDP taken at current US dollar value), Dij is the bilateral distance between countries i and 
j, and εij is a log-normally distributed error term. 
 
4. Database and Methodology 
 
The data for the gravity model have been collected from World Development Indicators published by World 
Bank. The variables in the study comprise total level of exports and imports as a proxy for trade variable, GDP per 
capita as an indicator of economic size and transport cost as a proxy for distance. The annual data for all the 
variables in US billion dollars have been collected for all the countries and they are considered in logarithmic form. 
The data covers the period from 1995-2009. The selection of the starting year 1995 indicates the recovery phase of 
India from the economic crisis of 1991 and gradually accelerating into a consistent growth trajectory. Moreover 
the time frame further captures the onset of the financial crisis and the recovery phase in the early 2009. A panel 
data framework is considered for the empirical analysis. The trade potential is related to the calendar year and may 
not match with the actual trade realized in the financial year. 
This paper applies panel estimation methods. However due to the presence of time series properties in the data, it 
is necessary to check for panel cointegration. Further the panel regression is carried out using Generalized Least 
Square (GLS) technique.  
For cointegration it is necessary to identify the order of integration using unit root properties of the panel data. 
Panel cointegration analysis captures any long run association between the time series variables. This method can 
avoid the problem of spurious regression which may occur when using ordinary regression with non-stationary 
variables. The analysis comprises three steps.  
Firstly, panel unit root tests are traditionally used to test for the order of integration in the variables of the data 
set. It has become well-known that the traditional Augmented Dickey-Fuller (ADF)-type unit root test suffers from 
the problem of low power in rejecting the null of stationarity of the series, especially for short-spanned data. Recent 
literature suggests that panel-based unit root tests have higher power than unit root tests based on individual time 
series. A number of such tests have appeared in the literature. Recent developments in the panel unit root tests 
include: Levin, Lin and Chu (LLC) (2002), Im, Pesaran and Shin (IPS) (2003), Maddala and Wu (1999), Choi 
(2001), and Hadri (2000). 
Among different panel unit root tests developed in the literature, LLC and IPS are the most popular. Both of the 
tests are based on the ADF principle. However, LLC assumes homogeneity in the dynamics of the autoregressive 
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coefficients for all panel members. In contrast, the IPS is more general in the sense that it allows for heterogeneity in 
these dynamics. Therefore, it is described as a Heterogeneous Panel Unit Root Test. In fact, slope heterogeneity is 
more reasonable in the case where cross-country data is used. In this case, heterogeneity arises because of 
differences in economic conditions and degree of development in each country. As a result, this test has higher 
power than other panel unit root tests.  
Secondly, if the variables are non-stationary, the cointegration test will be used for testing whether the variables 
have a long-term relationship or not. The concept of cointegration was first introduced into the literature by 
Granger (1980). Cointegration implies the existence of a long-run relationship between economic variables. The 
principle of testing for cointegration is to test whether two or more integrated variables deviate significantly from a 
certain relationship (Abadir and Taylor, 1999). In other words, if the variables are cointegrated, they move 
together over time so that short-term disturbances will be corrected in the long-term. This means that, if in the long-
run two or more series move closely together, the difference between them is constant. Otherwise, if two series are 
not cointegrated, they may wander arbitrarily far away from each other (Dickey et. al., 1991). 
Further, Granger (1981) showed that when the series becomes stationary only after being differenced once 
(integrated of order one), they might have linear combinations that are stationary without differencing. In the 
literature, such series are called cointegrated. If integration of order one is implied, the next step is to use 
cointegration analysis in order to establish whether there exists a long-run relationship among the set of the 
integrated variables in question.  
Recognizing the shortcomings of traditional procedures, this study utilized the two types of the heterogeneous 
panel cointegration test developed by Pedroni (1997, 1999) which, in addition to using panel data thereby 
overcoming the problem of small samples, allows different individual cross-section effects by allowing for 
heterogeneity in the intercepts and slopes of the cointegrating equation.  
Pedroni’s method includes a number of different statistics for the test of the null of no cointegration in 
heterogeneous panels. The first group of tests is termed within dimension. It includes the panel-v, panel rho(r), 
which is similar to the Phillips and Perron (1988) test, panel non-parametric (pp) and panel parametric (adf) 
statistics. The panel non-parametric statistic and the panel parametric statistic are analogous to the single-equation 
ADF-test. The other group of tests is called between dimensions. It is comparable to the group mean panel tests of 
Im et al. (1997). The between dimension tests include four tests: group-rho, group-pp, and group-ADF statistics. 
Finally, if all variables are cointegrated or have a long-term relationship, a long-run equation can then be estimated 
using panel estimation technique namely GLS technique.  
 
5. Empirical Findings  
 
This research used the panel unit root test of the variables by five standard method tests for panel data including 
Levin, Lin and Chu (2002), Breitung (2000), Im, Pesaran and Shin (2003), Fisher-Type test using ADF and PP-test 
(Maddala and Wu (1999) and Choi (2001)) and Hadri (1999).  
The results of the panel unit root tests based on the five methods test for all variables were used in modeling. The 
variables in the study comprise total level of exports and imports as a proxy for bilateral trade variable (Tij), GDP 
per capita as an indicator of economic size (Gdpcij) and transport cost as a proxy for distance (Dij).  
The Levin, Lin and Chu (2002) method test indicate that the variables taken at level   accept the null hypothesis 
regarding the presence of unit root as reported in TABLE1. The Im, Pesaran and Shin (2003) method test indicate 
that the variables have a unit root in levels. From the results of the panel unit root test, it can be concluded that all 
the variables used in this model have unit root. Hence all variables should be taken in first differences to eliminate 
the presence of unit root.  
The  Levin, Lin and Chu (2002) and Im, Pesaran and Shin (2003)  test   indicate that  the variables taken in first 
differences reject the presence of unit root as reported in Table 1. 
Due to the presence of identical degree of integration of all the variables in panel, it necessitates to study whether 
the non stationary panel variables at levels can be cointegrated. This calls for panel cointegration tests namely 
Pedroni and Kao tests.    
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Table 1: Panel Unit Root Results 
 
VARIABLES 
 
              LCC  TEST                  IPS  TEST 
At  Levels At First  Difference At  Levels At First Difference 
 
Trade (Tij) 
 
 
-2.1254 
 
 
 
-6.2547** 
 
 
 
-2.478 
 
 
 
-5.2547** 
 
 
 
GDPCi*GDPCj 
 
 
 
 
-1.2547 
 
 
 
 
-5.5987** 
 
 
 
 
 
 
-2.147 
 
 
 
 
 
-6.475** 
 
 
 
 
Transport 
cost(Dij) 
 
 
 
-0.2147 
 
 
-6.2478** 
 
 
-1.1478 
 
 
-5.2478** 
      ** indicates significant at 5% level. 
 
               
Table 2: Pedroni’s Heterogeneous Panel Cointegration Test Results 
 
Test Statistics  Value 
panel v-stat  0.19778 
panel rho-stat  -7.77843 
panel pp-stat  -11.80177 
panel adf-stat  -9.37884 
group rho-stat  -5.27172 
group pp-stat  -11.31416 
group adf-stat  -9.50582 
 
All except the first one are significant at 5% 
level 
 
 
All reported values in the Table 2 are distributed N (0, 1) under null hypothesis of unit root or no cointegration.  
The Pedroni’s test results (Table 2) indicate that there is a long-run relationship among the variables.  All the 
statistics are significant except the first one.  
Further the Kao Residual Cointegration test also confirms the presence of cointegration. The result is reported in 
the following Table 3. The test statistic is significant at 5% level.                 
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Table 3:   Kao Residual Cointegration Test Result 
 
Test Name Test statistic Significance level  
for rejection  
of the null hypothesis  
(no cointegration ) 
Kao Residual Cointegration Tests  
• ADF-Statistic 
-3.233149 0.0006 
 
Further to examine the trade potentials the estimation of the cointegrating relationship needs to be done. The 
estimation process is carried out using Generalized Least Square Estimation Method. The results are reported in the 
following table, TABLE 4. 
 
Table 4: GLS Estimation Results 
 
Dependent variable 
Log of total trade  
Panel: 1995 to 2009 
GLS   Estimates 
Intercept 0.1254 
Economic size (GDPCi*GDPCj)  
 
   0.649** 
Distance (Dij)  
 
                                                   -0.789**  
Observations  
 
84 
 2R 0.686 
 
Table 4 represents the estimation results. The model explains about 69 per cent of the variation in bilateral trade 
flows. The estimated coefficients are statistically significant and reflect correct signs and magnitudes as expected. 
The gravity results show that the higher the economic sizes in each pair of trade partners, higher the trade. Given 
that the GDP coefficient is less than one (0.694), an increase in the economic size of the country (output) increases 
trade, although less than proportionately. The estimated coefficient of the distance variable has the expected sign 
and less than one (-0.82) which is statistically significant. 
The trade potentials are computed to examine the direction and patterns of trade in post crisis period considering 
actual data on trade in 2007( collected from IMF Database) and potential data on  trade (computed from estimated 
equation) in 2012. Actually the figures for potential trade are computed from the estimated equation by putting 
projected figures for economic size ( proxied by GDPC) in 2012 .  
The estimated equation is given by 
 
Tij = 0.1254 + 0.649(GDPCi*GDPCj) – 0.789Dij  
 
Putting the product of projected figures of GDPC of India (GDPCi) for 2012 with projected figure of GDPC for its 
trading partner (GDPCj) (taking countries in pairs) in the above estimated equation, the potential bilateral trade 
values are computed for 2012. The projected figures of GDPC for every country for 2012 have been procured from 
IMF Database. 
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Table 5 (shown below) explains the expansion and contraction in trade potentials as measured by Potential Trade 
(P) divided by actual Trade (A) ratio (P/A). If P/A ratio exceeds unity, there exist potentials for trade in terms of 
trade expansion and otherwise not.  
 
Table 5: Expansion and Contraction in Trade Potentials Measured by (P/A) Ratio 
 
COUNTRIES Actual Trade ( A) in  2010 ( US Million 
Dollars) 
     
Potential Trade (P) in 2012 
(US Million Dollars) 
P/A Ratio 
 
 
 
CHINA 39766.30 68011.60 1.71 
MALAYSIA 8345.48 1846.20 0.231 
SINGAPORE 16335.79 2560.04 0.156 
INDONESIA 6901.58 2642.56 0.382 
PHILIPPINES 713.72 2042.40 2.86 
SOUTH 
KOREA 
11464.06 5863.69 0.514 
x Database  for   Actual Trade (2010): IMF Database  
x Potential Trade Figures (2012) Computed from  Projected figures of  GDPC for every country :  IMF 
Database 
 
The results in Table 5 report that the impact of crisis has a mixed effect on Indian economy as far as trading 
potentials with its partners are concerned. Except Philippines and China, other economies have registered 
contraction in trade potentials. This reveals the fact that China and Philippines have felt the impact of crisis in less 
magnitude as compared to the other Asian economies. Their trade momentum with India continues to expand. For 
the other economies namely, Malaysia, Indonesia, South Korea and Singapore, P/A is less than unity which 
indicates the adverse impact of crisis. Their participation in trade has declined in the post crisis era. This brings out 
some fundamental areas of concern. 
Firstly, international trade has a key role to play in the economic recovery during the current global crisis, 
provided it is complemented by trade liberalization and trade facilitation.  However trade protectionism continued 
for the economies namely Malaysia, Indonesia, South Korea and Singapore. This policy had exacerbated the current 
crisis and furthered declined the growth of exports. This policy was not adopted by China and Philippines where 
expansion in trade potential had been the outcome. Their participation in trade with India continued even in the post 
crisis era. 
Secondly transport costs have an equally strong catalytic role in enhancing India’s trade. India and its partner 
countries need to take serious measures to reduce transport cost which can be expected to have a significant impact 
on India’s trade. Empirically, the transport cost is statistically significant and negatively related to bilateral trade 
flows as per this study. Trade facilitation is an essential measure to decrease the cost and time required for trade 
across borders.  
Thirdly while trade liberalization is a major driving force to enhance country’s trade. Trade facilitation can 
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complement that effort. Amidst the crisis India still can reap the benefits or can gain from trade with China and 
Philippines as far their trade policies are concerned. For the other selected economies under study a cautious 
approach is necessary.  
 
6.  Conclusion  
 
The present paper made an attempt to estimate the trade potential for India using the augmented gravity model 
for capturing the impact of financial crisis in the post crisis era. The model fits the data relatively well and 
demonstrates that the variables such as economic size and transport cost (as a proxy for distance) are significantly 
affecting bilateral trade flows. The current paper also ensures the attainment of long run equilibrium reflected by the 
existence of panel cointegrating relationship among the variables which signifies the justification of gravity model 
applied under study. To examine the dynamics of bilateral trade in the post-crisis era, the expansion and contraction 
in trade potentials are computed using Potential Trade/Actual Trade (P/A) Ratio. This ratio has exceeded unity for 
China and Philippines implying thereby that India is a significant global trade partner for these two emerging 
economies. But for Malaysia, Indonesia, South Korea and Singapore, India is expected to experience contraction in 
their trade potentials as reflected by P/A ratio.  
This paper suggests that efforts to promote regional and global integration need to address policy reform across a 
number of areas and should not be limited to traditional trade policy measures. India continues to participate in 
trade but should adopt a cautious approach in choosing global trade partners in the post crisis era.   
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